






























ADEPT Technology Maturation and 
























VISE	Lander	(~2017)	 Total Global surface access 











































































BLAM	Test	Fixture	 Radiant	Test	Fixture	 Fabric/Rib	Interface	 Mach	contours	on	shoulder	 stowed	 deployed	
ADEPT Technology Development 
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Element % of Entry 
Mass 
ADEPT: 46 % 
Primary Structure (main body, nose cap, lock ring, 
ribs & bearings, struts & end fittings, joint 
hardware, carbon cloth) 
28 % 
TPS (nose, ribs, aft cover) 4 % 
Payload Backshell (also contains parachute) 2 % 
Mechanisms and Separation (deployment system, 
stowed/deployed latches, separation ring and 
guide rails, backshell sep mechanisms, parachute 
system 
12 % 
Avionics and Power (avionics unit, harness, power 
unit) 
1 % 
Payload: 54 % 
Woven carbon fabric 
attached at ribs  






Nose Ring and 
Nose Cap 
Payload Ring 


















































































































































































































5.8 4.1 2.9 
2500 9.2 6.5 4.6 
4000 11.7 8.3 5.8 
1000 
45 
7.4 5.2 3.7 
2500 11.7 8.3 5.9 
































































































































































5.8 4.1 2.9 
2500 9.2 6.5 4.6 
4000 11.7 8.3 5.8 
1000 
45 
7.4 5.2 3.7 
2500 11.7 8.3 5.9 
4000 14.8 10.5 7.4 
Decelerator	Diameter,	m	
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Scaling ADEPT for Mars Large Payload Missions 
15 m 
4.6 m 




ADEPT 20 m 
ADEPT 13 m 
Delta-IV-H Long 
Delta-IV-H Short 




•  Road-Mapping and Systems Analysis Assessments are beginning to 
Plan EDL Development Path for Future Human Mars Exploration 
Considerations for Mars 2026 Sub-Scale Demo 
7 March 2013 13 
•  Demonstration Challenges for Sub-Scale Precursor Mission 
 -ADEPT performs aerocapture and entry from orbit 
 -Accommodation of SRP (assumed for terminal descent) 
 -ADEPT Aeroshell transforms to landing system during terminal descent 
 -Potential re-stowage of aeroshell after Aerocapture, prior to entry 
•   ADEPT considered a potential EDL implementation path for HEOMD Mars 
Missions 
- Project will support Tech Development Road Mapping activities  
 
Potential Low – β EDL Architectures 
ADEPT generates lift with 
Gimballed Payload 
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ADEPT Scaled-Up (Way Up!) 
for Human Mars Missions 
• Ribs, struts and and mechanisms 
allow deployment and gimballing of 
the frontal surface for lift vectoring 
during aerocapture, entry and 
descent.   
• During landing, an invert maneuver 
allows the Aeroshell to be a landing 
attenuation system. 
• Analysis, design, testing as well as 
mission design have been performed 
to prove viability of the mass 
competitive concept (Venkatapathy et 
al, AIAA 2011-2068) 
16 
Conclusion 
•  Low Ballistic Coefficient ADEPT Architecture: 
–  Developed to address the grand EDL challenges of Human 
Mars mission 
–  A simpler, non-lifting, ballistic entry architecture potentially 
capable  of  
•  Achieving subsonic parachute deployment at higher 
altitude compared to rigid aeroshell without lifting entry nor 
supersonic parachute 
•  Also, enabler for Venus robotic in-situ science missions  
•  STMD GCD is investing in ADEPT Technology Maturation Project 
ADEPT is a Game Changer for  
Mid- and Long-term Robotic and Human Mars missions 
